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(54) SEMICONDUCTOR ELEMENT 

(57)Abstract: 

PURPOSE: To obtain a semiconductor element having a 
conductivity type other than an N+ or consisting of a cubic 
crystal other than a hexagonal crystal by a method wherein 
the element is provided with a single crystal BP layer and a 
GaxAI1-x-yN (0<x<1) epitaxially grown layer, which is formed 
on the surface of the BP layer and has a specified thickness. 

CONSTITUTION: Diborane-phosphine gas is sprayed on an Si 
substrate 1 1 having the face (100) as raw gas, a hexagonal 
crystal BP layer 12 is grown in a thickness of 2/um, a 
temperature and a pressure are kept intact, a trimethyl 
gallium and an ammonia are sprayed on the surface of the 
layer 12 and a GaN layer 13 is grown in a thickness of 1//m. 
Moreover, as a result of a measurement of holes in the 
hexagonal crystal GaN layer 13, an N- conductivity having a 
carrier concentration of 1 x 1016/cm3 and a hole mobility of 
150cm2/Vsec is shown. As the conventional GaN film has an 
N+ conductivity and has a carrier concentration of 1 x 1019 
to 1 x 1020/cm3, the layer 13 results in being able to remove 

specially N atomic holes. Accordingly, a cubic crystal suitable for recombination of carriers is used 
for a luminous layer, a hexagonal crystal is used for other layers and the like and the proper use of 
various crystal structures can be made. 
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